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Effects of local and global stressors on a 
large and deep lake south of the Alps: 
Present status and perspectives of LTER 
investigations in Lake Garda 
 
The limnological investigations of the LTER research site of 
Lake Garda (Macrosite IT08-Subalpine lakes) are based on 
a wide multidisciplinary approach aimed at understanding 
the long-term temporal effects of climate change and 
anthropogenic pressures on biotic communities and 
ecosystem functionality. Specific activities include the 
assessment of the nutrient impacts (P, N, Si) and climatic 
fluctuations; the identification of factors favouring the 
development of cyanobacteria, the genetic characterization 
of toxigenic strains, the measurement of several toxins 
classes (e.g. hepato-and neurotoxins), and the evaluation 
of their impact on the use of water resources for drinking 
and recreational purposes; the reconstruction of the lake 
secular evolution based on the paleolimnological study of 
plankton remains in deep sediments; the identification and 
impact of alien and cryptogenic species. Over the last few 
years, investigations have been complemented by 
additional research lines including metagenomics and 
metabolomic profiling. Microbial and cyanobacterial 
communities have been and are studied using High 
Throughput Sequencing techniques and massive 
amplification of 16S rRNA genes with MiSEq Illumina 
technologies. Related approaches are underway for the 
characterization of heterotrophic and photosynthetic protists 
based on the analysis of 18S rRNA genes. The 
characterization of bioactive molecules in cyanobacterial 
species isolated from Lake Garda is performed using semi-
untargeted metabolomic analysis with LC-MS. The general 
significance and value originating from the introduction of 
these new tools in the completion of data collected with 
traditional methods and in the understanding of the long-
term changes of large lakes will be evaluated and 
discussed with a selection of results obtained from the 
investigations carried out in recent years in Lake Garda. 
The vitality and progress of scientific research in Lake 
Garda and in the other LTER large lakes should be founded 
not only on the adoption and updating of new conceptual 
models, but also on the opening towards new technologies. 
 
 
 
 
 
